C ropping system productivity heavily relies on soil organic matter dynamics, especially the role organic matter mineralization plays in supplying nutrients to crops. Although total soil organic matter is an extremely important indicator of overall soil quality, it can be insensitive to new management practices and to short-term dynamics that determine crop growth throughout the growing season. These limitations have lead researchers to look at labile organic matter, a small, but extremely important pool of organic matter that largely determines rates of nutrient cycling and nutrient availability.
A number of labile soil organic matter measures are routinely used in soil and agronomic sciences, but most are prohibitively expensive to farmers, and as a result, are not offered by standard soil-testing laboratories. Moving toward more biologically based cropping systems will require better tools that allow farmers to minimize risk associated with a greater reliance on complex soil organic matter dynamics to meet crop nutrient demand. Toward this end, there is a clear need for more inexpensive alternative measures of labile organic matter that enable farmers, extension educators, agronomists, and soil scientists to track and predict soil carbon and nitrogen dynamics in their fi elds.
In the March-April 2013 issue of Agronomy Journal, a team of researchers from the Kellogg Biological Station at Michigan State University report on a study in which they set out to learn more about the dynamics and properties of a few simple and inexpensive measures of labile soil carbon and nitrogen (permanganate oxidizable carbon, or POXC), carbon mineralization, nitrogen mineralization as well as the standard measures of soil nitrate and ammonium and leaf chlorophyll content (via a SPAD meter). They sampled the soil six times throughout a season of corn to examine short-term dynamics and used a long-term cropping system trial to evaluate long-term changes due to historical management.
The researchers found that the measured labile soil organic matter refl ected both short-and long-term dynamics in their corn-based cropping systems, and these dynamics were directly related to temporal changes in plant growth. One method in particular, short-term carbon mineralization after rewetting soil, was a better predictor of corn agronomic performance (i.e., grain yield, total aboveground biomass, and total aboveground plant nitrogen) than any other measure. Carbon mineralization outperformed the two currently recommended methods for measuring earlyseason corn N status, pre-sidress nitrate test (PSNT) and leaf chlorophyll content, demonstrating the potential of this method in predicting corn agronomic performance.
The results provided a better understanding of the relationships between these inexpensive measures, their relative sensitivity to differences in long-term management, and their short-term seasonal variability. These results also corroborate a limited number of studies that show that carbon mineralization is a sensitive indicator of soil nitrogen supply from organic matter.
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